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(57)Abstract: 

PURPOSE: To prevent a liq. crystal included in dummy 
pixels from being impressed with DC component. 
CONSTITUTION: This active type liq. crystal display 
device has a panel structure provided with a driving 
substrate, a counter substrate and liq. crystal held 
between them, an effective display part 1 visible from an 
outside when it is seen planarily and a circumferential 
non-effective display part 2 masked from the outside. 
The driving substrate is provided with gate lines X of row 
shapes and signal lines Y of column shapes over the 
effective display part 1 and the non-effective display 
part 2 and defines pixel area at each intersecting part 
between them. A pixel electrode and a thin film 
transistor Tr driving the pixel is formed in an individual 
pixel area belonging to the effective display part 1 to 
constitute a real pixel 3 contributing to a display. 
Besides, a thin film transistor Tr is formed in a state 
where a pixel electrode is lacked in an individual pixel 
area belonging to the non-effective display part 2 to 
constitute a dummy pixel 5 which does not contribute to the display. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It has the panel structure 
equipped with a drive substrate, an 
opposite substrate, and the Uquid crystal 
held among both. It is the active matrix 
Uquid crystal display which has the 
effective display which can be checked by 
looking from the exterior, and the 
un-effective display of the circumference 
which it shielded from the outside. While 
said drive substrate is equipped with the 
gate line and the seriate signal line of 
behavior over both an effective display 
and an un-effective display and specifies 
a pixel field to each intersection of both 
While the real pixel which a pixel 
electrode and the active element which 
drives this are formed in each pixel field 
belonging to an effective display, and 
contributes to a display is constituted 
The active matrix hquid crystal display 
characterized by constituting the dummy 



pixel which an active element is formed 
in each pixel field belonging to an 
uneffective display where a pixel 
electrode is lacked, and does not 
contribute to a display. 
[Claim 2] It is the active matrix liquid 
crystal display according to claim 1 
characterized by connecting a gate 
electrode to a gate line in a d\mimy pixel 
while consist of a thin film transistor 
which said active element equipped with 
the gate electrode and source electrode 
and drain electrode, a gate electrode is 
connected to a gate line in a real pixel, a 
sovirce electrode is connected to a signal 
line and a drain electrode is connected to 
a pixel electrode, and connecting a source 
electrode to a signal line, and a drain 
electrode being in an opening condition. 
[Claim 3] It is the active matrix liquid 
crystal display according to claim 1 which 
said un-effective display is prepared in 
the four-directions 4 direction so that the 
effective display located in the center 
may be surrounded, and is characterized 
by a dummy pixel having the function to 
protect an internal real pixel from 
external electrostatic stress at least. 
[Claim 4] It is the active matrix liquid 
crystal display according to claim 1 which 
said xm-effective display is prepared in 
the right-and-left both sides of an 
effective display at least, and is 
characterized by a diunmy pixel having 
the function to prevent 

ununiformityization of actuation of a 
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real pixel at least, 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to the liquid crystal display of a 
active-matrix mold. It is related with the 
structure of a dummy pixel which was 
established in more detail in addition to 
the real pixel which contributes to a 
display. 
[0002] 

[Description of the Prior Ard With 
reference to drawing 8 , the configuration 
of the conventional active matrix hquid 
crystal display is explained briefly. This 
type of display has the panel structure 
equipped with a drive substrate, an 
opposite substrate, and the liquid crystal 
held among both. Panel structure was 
seen superficially and divided into the 
effective display 101 of the center which 
can be checked by looking fi-om the 
exterior, and the un-effective display 102 
of the circimiference which it shielded 
fi'om the outside. In order to make an 
understanding easy by a diagram, half 
tone dot meshing is thinly attached to the 
effective display 101. The drive substrate 
is equipped with the gate line X of 
behavior, and seriate signaMine Y over 
both the effective display 101 and the 
un effective display 102, and specifies a 
pixel field to each intersection of both. By 



a diagram, tj^pically, nine pixel fields are 
included in the effective display 101, and 
16 pixel fields are included in the 
un-effective display 102. A pixel electrode 
and the active element which drives this 
are formed in each pixel field belonging to 
the effective display 101, and the real 
pixel 103 which contributes to a display is 
constituted. An active element consists of 
a thin film transistor Tr in this example. 
Minute liquid crystal cell LC is prepared 
between a pixel electrode and the 
counterelectrode 104 formed in the 
opposite substrate side. Retention voltime 
Cs is formed in this liquid crystal cell LC 
and juxtaposition. 

[0003] A pixel electrode and an active 
element are formed also like each pixel 
field belonging to the un-effective display 
102, and the dummy pixel 105 which does 
not contribute to a display is constituted. 
The dummy pixel 105 has the same 
configuration as the real pixel 103, and is 
equipped with thin film transistor Tr, 
liquid crystal cell LC, and retention 
volume Cs so that it may illustrate. 
Generally in the appearance understood 
from the above explanation, the total 
number of pixels differs from the number 
of effective pixels (the number of real 
pixels) in an active matrix liquid crystal 
display. That is, the pixel which is not 
displayed around an effective display 
exists and is called the dummy pixel to 
the appearance mentioned above. The 
cure against a damage is first mentioned 
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as a role of this dummy pixel. In an active 
matrix liquid crystal indicating 
equipment, active elements, such as a 
thin film transistor, are prepared in each 
pixel field, closing motion control of this 
is carried out, and a liquid crystal cell is 
driven. That is, since active elements, 
such as a thin film transistor, exist, only 
the number of the pixel which amoimts to 
hundreds of thousands of • millions of 
pieces in fact is very difficult for creating 
the nil liquid crystal display which is a 
defective pixel on a process. As a cause of 
a defective pixel, the thin film transistor 
failure by the damage or noise on static 
electricity or a process is cited, and 
defects are occurring frequently in the 
circumference part of panel structure 
especially. Then, a dummy pixel is 
prepared aroimd an effective display, the 
static electricity stress from the outside 
etc. is absorbed, and the measures which 
do not make a defective pixel inside are 
taken. 

[0004] The dummy pixel is adopted also 
as a cure against the improvement in 
image quaUty. A signal fine originates in 
the charge and discharge of a thin film 
transistor, and may receive coupling, and 
a potential shake produces it. Since this 
potential shake is not the homogeneity in 
a 1 level period, image quality will 
worsen. For example, by the approach of 
carrying out a sequential shift, while 
choosing two or more signal lines as 
coincidence, a band-like defect occxu-s in 



the direction trailer of a horizontal 
scanning of a screen. Overlapping of a 
sampling pulse is canceled by the 
termination side of a horizontal scanning, 
and this band-like defect originates in 
drive conditions differing firom other 
normal parts. Then, in order to equahze 
the potential shake of the signal line 
resulting from the charge and discharge 
current of a thin film transistor, some 
dummy pixels are made to drive further 
by the direction trailer of a horizontal 
scanning, and improvement in image 
quality is aimed at. 
[0005] 

[Problem(s) to be Solved by the 
Invention] As shown in drawing 9 , 
accumulation formation of the real pixel 
103 is carried out at the central effective 
display 101, and accxunulation formation 
of the dummy pixel 105 is carried out at 
the surrounding un-effective display 102. 
Conventionally, the real pixel 103 and the 
dummy pixel 105 have the same 
configuration, and contain the active 
element and the pixel electrode. In 
addition, it shields from the outside the 
dummy pixel 105 contained in the 
un-effective display 102 with the black 
mask etc. All the electrostatic damages 
added from the outside were absorbed by 
the surroxmding dummy pixel 105, and 
have prevented failure of the internal 
real pixel 103. However, the defective 
pixel 106 produced in the un-effective 
display 102 will be in a condition with the 
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unstable pixel potential, and DC 
component will be impressed to a liquid 
crystal cell. Thereby, liquid crystal 
receives a damage in many cases. When 
DC component etc, is continuously 
impressed to liqiiid crystal, the actual 
condition is that the damage part 107 
may be expanded on the outskirts across 
the field of the defective pixel 106, may 
invade into the effective display 101, and 
has spoiled image quality. 
[0006] The technical problem which 
should solve others with reference to 
drawin g 10 is explained. It is used also in 
order to control the band hke [ which was 
mentioned above ] defect to which a 
dummy pixel originates in the potential 
shake of a signal line Uke, and the 
example is shown in drawing 10 . That is, 
the left-hand side un effective display 202 
and the right-hand side un-effective 
display 203 were formed in the both ends 
of the central effective display 201, and 
the dummy pixel is arranged, respectively. 
In this example, the Uquid crystal display 
has the configuration in which 
right-and-left inverse video is possible, 
and since a horizontal scanning is 
performed in rightandleft both 
directions, the un-effective display 
202,203 has been formed in the both sides 
of the central effective display 201. In a 
normal rotation display, a horizontal 
scanning is performed toward right-hand 
side from left-hand side, and an actual 
operating range contains the right-hand 



side un effective display 203 from the 
central effective display 201 so that it 
may illustrate. Since a dummy pixel is 
located in the trailer of a left horizontal 
scanning, the band-like defect which had 
become a problem conventionally is 
removable. However, since the left-hand 
side un-effective display 202 is removed 
from operating range, pixel potential 
becomes unstable. Thereby, tiurbulence 
and the damage section 204 are expanded 
on the outskirts by the orientation of 
liquid crystal etc., and the technical 
problem that it invades even into the 
central effective display 201 occurs. 
[0007] Drawing 11 expresses the case 
where right-and-left inverse video is 
carried out to drawing 10 and reverse. At 
this time, a horizontal scanning is 
performed toward left-hand side from 
right-hand side, the central effective 
display 201 and the left-hand side 
un-effective display 202 are contained in 
operating range, and the right-hand side 
xm-effective display 203 is removed from 
operating range. Therefore, it wiU be in 
an unstable condition, and the turbulence 
damage section 204 invades into the 
central effective display 201, and the 
orientation of Uquid crystal etc. spoils 
image quality also for the dummy pixel 
contained in the right-hand side 
un-effective display 203. 
[0008] 

[Means for Solving the Problem] This 
invention aims at preventing the damage 
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of the liquid crystal accompanying failure 
or a temporary halt of operation of a 
dummy pixel in view of the technical 
problem of a Prior art mentioned above. 
The following means were provided in 
order to attain this purpose. That is, the 
active matrix liquid crystal display 
concerning this invention has the panel 
structure equipped with a drive substrate, 
an opposite substrate, and the liquid 
crystal held among both as a 
fundamental configuration, and has the 
effective display which can be checked by 
looking fi^om the exterior, and the 
vin-effective display of the circumference 
which it shielded from the outside. Said 
drive substrate is equipped with the gate 
line and the seriate signal line of 
behavior over both an effective display 
and an un effective display and specifies 
a pixel field to each intersection of both. 
While the real pixel which a pixel 
electrode and the active element which 
drives this are formed in each pixel field 
belonging to an effective display as a 
description matter of this invention, and 
contributes to a di^lay is constituted, 
the dummy pixel which an active element 
is formed in each pixel field belonging to 
an un-effective display where a pixel 
electrode is lacked, and does not 
contribute to a display is constituted. 
[0009] Said active element consists of a 
thin film transistor equipped with the 
gate electrode, the source electrode, and 
the drain electrode in materialized 



invention. In the active element included 
in the real pixel, a gate electrode is 
connected to a gate Une, a source 
electrode is connected to a signal line, 
and a drain electrode is connected to a 
pixel electrode. On the other hand, in the 
active element included in the dummy 
pixel, a gate electrode is coimected to a 
gate line, a source electrode is connected 
to a signal line, and a drain electrode is in 
an opening condition. Preferably, said 
un effective display is prepared in the 
four- directions 4 direction so that the 
effective display located in the center 
may be surrounded. The dummy pixel 
prepared in this un effective display has 
the function to protect an internal real 
pixel from external electrostatic stress at 
least. Or said un-effective display is 
prepared in the right-and-left both sides 
of an effective display at least. The 
dummy pixel prepared in this 
un effective display has the function to 
prevent imuniformity.-ization of actuation 
of a real pixel at least. 
[0010] 

[Function] While a pixel electrode and 
the active element which drives this are 
formed in a real pixel according to this 
invention, only an active element is 
formed in a dummy pixel where a pixel 
electrode is lacked. Since an active 
element is contained in a dummy pixel, it 
is possible to absorb the electrostatic 
stress added from the outside, and the. 
electrostatic discharge of the active 
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element included in the internal real 
pixel can be beforehand prevented 
instead of itself breaking down. Moreover, 
hke a real pixel, since it can drive, when 
located in the trailer of the direction of a 
horizontal scanning, it can contribute to 
equalization of the operating condition of 
a real pixel. That is, it functions as a load 
equivalent to a real pixel. However, the 
pixel electrode is lacked while it has an 
active element. Therefore, when the 
active element of a dummy pixel breaks 
down in response to an electrostatic 
damage etc., there is no **** which DC 
component etc. impresses to liquid crystal, 
and image quality is not disturbed. 
Moreover, since the pixel electrode is 
lacked even when a dummy pixel sets to a 
idle state of operation according to drive 
conditions etc., there is no **** which DC 
component etc. is not impressed to hquid 
crystal, but spoils image quaUty. 
[0011] 

[Example] With reference to a drawing, 
the suitable example of this invention is 
explained to a detail below. Pyawiing I is 
the typical top view showing the first 
example of the active matrix hquid 
crystal display concerning this invention. 
This display has the panel structure 
equipped with a drive substrate, an 
opposite substrate, and the liquid crystal 
held among both, sees superficially and 
has the effective display 1 which can be 
checked by looking firom the exterior, and 
the un-effective display 2 of the 



circumference which the black mask etc. 
shielded fi-om the exterior. The drive 
substrate was equipped with the gate line 
X of behavior, and seriate signal-line Y 
over both the effective display 1 and the 
un-effective display 2, and has specified 
the pixel field to each intersection of both. 
In this t3rpical example, in order to 
distinguish from 16 pixel fields which 
nine pixel fields are included in the 
effective display 1, and are included in 
the un-effective display 2, half tone dot 
meshing is attached. 

[0012] A pixel electrode and the active 
element which drives this are formed in 
each pixel field belonging to the effective 
display 1, and the real pixel 3 which 
contributes to a display is constituted. An 
active element consists of a thin film 
transistor Tr equipped with the ga:te 
electrode, the source electrode, and the 
drain electrode in this example. Moreover, 
a pixel electrode holds liquid crystal 
between the counterelectrodes 4 formed 
on the opposite substrate, and constitutes 
minute hquid crystal cell LC in it. In 
addition, retention volume Cs is formed 
in liquid crystal cell LC and juxtaposition 
in this example. The gate electrode of a 
thin film transistor Tr is connected to the 
gate line X, a source electrode is 
connected to signal-line Y, and a drain 
electrode is connected to a pixel electrode. 
A drain electrode is further connected to 
one electrode of retention volume Cs. The 
electrode of another side of retention 
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volume Cs is connected with a 
counterelectxode 4 in auxiliary Rhine 
held at this potential. On the equal 
circuit of illustration, a counterelectrode 
4 and auxiliary Rhine are typically 
expressed with the same line, however, 
the thing by which this invention is 
restricted to this - it is not - the 
electrode of another side of retention 
volume Cs auxiliary Rhine of 

dedication *• or you may make it connect 
with the gate line of the preceding 
paragraph 

[0013] On the other hand, where a pixel 
electrode is lacked, an active element is 
formed in each pixel field belonging to the 
\m-effective display 2, and the dummy 
pixel 5 which does not contribute to a 
display is constituted. Except for the 
pixel electrode, it is the same 
configuration as a real pixel, and, 
specifically, has a thin film transistor Tr 
and retention volume Cs: Since a pixel 
electrode is lacked, it differs firom the real 
pixel 3 in that minute liquid crystal cell 
LC does not exist. However, the thin film 
transistor Tr included in the dummy 
pixel 5 is driven like the thin film 
transistor Tr included in the real pixel 3. 
That is, a gate electrode is connected to 
the gate line X, a source electrode is 
connected to signal-line Y, and the thin 
film transistor Tr of a dummy pixel has 
only a drain electrode in an opening 
condition. 

[0014] In this example, the un effective 



display 2 is formed in the four-directions 
4 direction so that the effective display 1 
located in the center may be surroxmded, 
and the dummy pixel 5 has the function 
to protect the internal real pixel 3 firom 
external electrostatic stress at least. 
[0015] Drawing 2 expresses the typical 
cross- section structure of one real pixel 3. 
It has the panel structure where liquid 
crystal 8 was held between the lower 
drive substrate 6 and the upper opposite 
substrate 7 so that it may illustrate. The 
counterelectrode 4 is extensively formed 
in the internal surface of the opposite 
substrate 7. On the other hand, a thin 
film transistor Tr and retention volume 
Cs are formed in the internal surface of 
the drive substrate 6. The thin film 
transistor Tr makes the component field 
the semi-conductor thin film 9 which 
consists of polycrystalline silicon etc., and 
patterning formation of the gate electrode 
G is carried out through gate dielectric 
film 10 at the predetermined 
configuration on it. In addition, the gate 
electrode G is connected to the gate line X 
(not shown). Moreover, on the 
semi-conductor thin film 9, the additional 
electrode 11 is also formed through gate 
dielectric film 10, and the retention 
volume Cs mentioned above is 
constituted. In addition, the additional 
electrode 11 is connected to auxiliary 
Rhine (not shown). The thin film 
transistor Tr and retention volume Cs 
which have this configuration are covered 
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with the insulator layer 12 between the 
first passes. On it, patterning formation 
of the signal-line Y is carried out, and it 
has connected with the source field S of a 
thin film transistor Tr through a contact 
hole. The front face of signal hne Y is 
covered with the second interlayer 
insulation film 13, and patterning 
formation of the pixel electrode 14 is 
carried out on it. The pixel electrode 14 
consists of transparence electric 
conduction film, such as ITO, and is 
carr5dng out electrical connection to the 
drain field D of a thin film transistor Tr 
through the contact hole. Detailed liquid 
crystal cell LC mentioned above with the 
liquid crystal 8 held between the pixel 
electrode 14 and the counterelectrode 4 is 
formed. 

[0016] D rawing 3 is a wave form chart 
with which explanation of the active 
matrix liquid crystal display shown in 
drawing 1 of operation is presented. This 
display has adopted the field reversal 
drive. That is, the polarity has reversed 
the video signal supplied fi-om the outside 
in every 1 field (IF), and the polarity has 
also reversed the potential of the signal 
line which sampled this focusing on the 
counterelectrode potential Vcom to every 
IF. The video signal by which the gate 
pulse was impressed to the gate line Y at 
every IF synchronizing with this, closing 
motion control of the thin film transistor 
Tr which is an active element was carried 
out, and the sampling hold was carried 



out at the signal Une is written in a pixel 
electrode. Therefore, as long as an active 
element operates normally, as for the 
potential (henceforth pixel potential) 
impressed to the liquid crystal cell of a 
real pixel, a polarity switches to every IF 
focusing on Vcom. However, if 
abnormalities, such as failure of an active 
element, occur, it will be set to the level 
toward which it inclined to Vcom, DC 
component will continue being impressed 
to liquid crystal, and damages, such as 
turbulence of orientation, will produce 
pixel potential. 

[0017] In view of this point, by this 
invention, as shown in drawing 1 , the 
real pixel 3 was surroxmded, the dummy 
pixel 5 is arranged, and the failure and 
destruction of an active element which 
are included in an internal real pixel by 
the electrostatic stress firom the outside 
etc. are prevented. However, the 
probability for failure to arise by - 
electrostatic stress about a dummy pixel 
becomes high, and with the conventional 
configuration, DC component will be 
impressed through a pixel electrode, and 
when a liquid crystal damage is spread, 
there is **** which invades into an 
effective display. In view of this point, by 
this invention, the configuration of a 
dummy pixel is made to differ firom a real 
pixel, and that cross- section structure is 

typically shown in drawing 4 . A 

corresponding reference number is given 
to the cross-section structure of the real 
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pixel shown in drawing 2 , and a 
corresponding part, and an 
understanding is made easy. A different 
point is only lacking the pixel electrode. 
Opening of the contact hole which is open 
for free passage to the drain field D of a 
thin film transistor Tr in relation to this 
is not carried out. It has the retention 
volume Cs used as the thin film 
transistor Tr which serves as an active 
element like a real pixel in respect of 
others, and its load, and has the drive 
capacity same in equal circmt. Therefore, 
also where a pixel electrode is lacked, it 
has drive capacity equivalent to a real 
pixel, and a role of a dummy pixel can 
fully be played. When the active matrix 
liquid crystal display contains the 
circiunference circuits section, such as a 
horizontal scanning circuit and a 
vertical- scanning circuit, the 

configuration of this dummy pixel will be 
in the same condition as the 
circumference circiiit section, and will not 
have a bad influence on Uquid crystal. 
Even when a thin film transistor Tr 
breaks down by the stress and the noise 
from the outside temporarily, since the 
pixel electrode is lacked, there is no **** 
by which DC component is impressed to 
liquid crystal 8. 

[0018] Drawing 5 is the block diagram 
showing the second example of the active 
matrix liquid crystal indicating 
equipment concerning this invention. 
This display is equipped with two or more 



gate lines X which wired behavior, and 
two or more signal-Hne Y which wired 
seriate so that it may illustrate. Moreover, 
a pixel field is specified to both 
intersection in the shape of a matrix. 
These pixel fields are classified into the 
central efiBective display 21 and the 
central un-effective display of 
right-and-left both sides. The real pixel 
22 is formed in each pixel field belonging 
to the effective display 21. The real pixel 
22 consists of a thin film transistor Tr, a 
detailed liquid crystal cell LC, and 
retention volume Cs, and it has the same 
configuration as the real pixel shown in 
drawing 1 . That is, the source electrode 
of a thin film transistor Tr is connected to 
corresponding signal-line Y, a gate 
electrode is connected to the 
corresponding gate line X, and the drain 
electrode is connected to the pixel 
electrode located in the end of hquid 
crystal cell LC, 

[0019] The vertical-scanning circuit 23 
and the horizontal scanning circuit 24 are 
formed around the effective viewing area 
21 mentioned above. The 
vertical -scanning circuit 23 makes it flow 
through the thin film transistor Tr which 
carried out the vertical scanning of each 
gate line X one by one, and mentioned it 
above, and chooses the pixel for a party 
for every 1 level period. On the other 
hand, the horizontal scanning circuit 24 
scans each signal-line Y sequentially 
within a 1 level period, samples a video 
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signal Vsig, and writes a video signal 
Vsig in the pixel for one selected line by 
point sequential. It connects with the 
video line 25 through the level switch 
HSW, and, specifically, each signal-line Y 
receives supply of a video signal Vsig. The 
horizontal scanning circidt 24 carries out 
the sequential output of a sampling pulse 
phi and its reversal pulse, and samples 
the liquid crystal signal Vsig which 
carried out closing motion control and 
mentioned each level switch HSW above. 
The video signal Vsig sampled by each 
signal-line Y is written in the pixel for a 
party through the thin film transistor Tr 
in an ON state. The video signal Vsig 
which the thin film transistor Tr would 
be in the OFF state after that, and was 
written in is held to the following fi-ame. 
In addition, in this example, the 
horizontal scanning circuit 24 is a 
bidirectional mold, can switch the other 
hard flow scan to right hand side on 
left-hand side from the other forward 
scan and the right-hand side of a screen 
fi-om the left-hand side of a screen, and 
can perform right-and-left inverse video. 
In addition, drawing 5 expresses the 
condition of a forward direction 
horizontal scanning. 

[0020] The signal line is classified into 
real-signal Rhine Yl, Y2, YL allotted to 
the effective display 21 and the dummy 
signal lines YDl, YD2, YDS, and YD4 
allotted to the right-hand side 
un-effective display as a description 



matter of this invention. In addition, four 
dummy signal lines YD are also allotted 
to the un-effective display located in the 
left-hand side of the effective display 21. 
These dummy signal line crosses the 
right-and-left termination side of the gate 
line X. In this example, liquid crystal cell 
LC is removed fi-om each pixel field 
belonging to ian un-effective display on 
either side, and the dummy pixel 26 is 
formed. The configuration of this dummy 
pixel 26 is the same as that of the dummy 
pixel shown in drawing 1 . In order to 
identify the real pixel 22 and drive 
conditions, while leaving a thin film 
transistor Tr and retention volume Cs, 
the pixel electrode is removed in order to 
prevent the impression of DC component 
to liquid crystal. In addition, the 
horizontal scanning circuit 24 mentioned 
above scans not only real-signal Rhine 
but a dummy signal line. However, in the 
forward direction horizontal scanning of 
illustration, only the central effective 
display 21 and a right-hand side 
xm-effective display are driven, and a 
left-hand side un-effective display is 
temporarily set to a idle state of 
operation. That is, the horizontal 
scanning circuit 24 performs a horizontal 
scanning to the sampling timing 
overlapped over two or more (this 
example 4) to real-signal Rhine Yl, Y2, --, 
YL. Furthermore, a horizontal scaiming 
is continuously added to the overlapped 
same sampling timing also to the dummy 
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signal lines YDl, YD2, YDS, and YD4, In 
this case, the dummy signal line is wired 
by the number by which a horizontal 
scanning is carried out to coincidence to 
the sampling timing overlapped at least. 
That is, in this example, the dummy 
signal line is prepared four one side at 
least. If explanation is added still more 
concretely, the horizontal scanning circuit 
24 is a sampling pulse phi 1, phi 2, 
phiL to the level switch HSW connected 
to real-signal Rhine Yl, Y2, YL. The 
sequential output of the reversal pulse is 
carried out. Furthermore, sequential 
impression of sampling pulse phiDl, 
phiD2, phiD3, phiD4, and its reversal 
pulse is continuously carried out to the 
level switch HSW connected to the 
dummy signal lines YDl, YD2, YD3, and 
YD4. In this example, since the 
transmission gate which consists of 
CMOS as a level switch HSW is used, the 
reversal pulse is also impressed. 
[0021] Next, with reference to drawing 6 , 
actuation of the active matrix hquid 
crystal display shown in drawwg 5 is 
explained to a detail. As shown in the 
timing chart of drawing, a sampling pulse 
is outputted to the sampling timing 
overlapped over four duties to real-signal 
Rhine, and the horizontal scanning (real 
scan) to the effective display 21 is 
performed, in order to make an 
imder standing easy in a timing chart *- 
the last real sampling pulse phiL up to " 
only five pieces are shown. At this 



example, it is sampling pxilse phiL. After 
starting, dummy sampling pulse phiDl, 
phiD2, phiD3, and phiD4 are serially 
outputted to the timing which was 
followed and was overlapped also to the 
dummy signal line, and the horizontal 
scanning (dummy scan) of a right-hand 
side im-effective display is performed. 
Thus, if a sampling pulse phi is serially 
outputted to the overlapped timing, the 
potential shake of the gate line X wiU 
arise by capacity coupling produced in 
the intersection of the gate line X and 
signal-hne Y. In order to continue 
receiving capacity coupling according to 
the standup of each sampUng pulse phi, 
the potential of the gate line X will 
continue shaking imtil last dummy 
sampling pulse phiD4 starts. Since it 
stops receiving capacity coupling after 
last dummy sampUng pulse phiD4 starts, 
the potential of the gate hne X is 
decreased toward touch-down level. 
[0022] On the other hand, when each 
sampling pulse phi falls, the level switch 
HSW shifts to an OFF state from an ON 
state. When HSW closes, the potential 
shake of a gate line will jump into each 
signal-hne Y conversely by capacity 
coupling mentioned above. Consequently, 
if attenuation is started after the 
potential shake of the gate line X is 
subsided, this will affect the potential of 
signal-line Y through capacity coupling, 
and will decline too. They are potential 
VL-4 of real-signal Rhine, VL-3, VL-2, 
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VL-1, and VL so that I may be \mder stood 
from the timing chart of drawing 6 . If it 
attaches, since corresponding HSW is 
already an OFF state, attenuation is 
begim all at once [ after the potential 
shake of a gate line is subsided ], and, 
finally a voltage drop arises only for 
deltaV 0 minute. Therefore, to no 
real- signal Rhine, since the amount of 
[ deltaVO ] voltage drop is equal, the 
nonxmiformity of display concentration is 
produced. On the other hand, after the 
potential shake of a gate line is subsided, 
for example about the first dummy signal 
line YDl, dummy sampUng pulse phiDl 
which is delayed by one clock and 
corresponds falls. Since the potential VDl 
of the dummy signal line YDl starts 
attenuation synchronizing with this 
falling time, the amount of [ deltaVl 1 
final voltage drop becomes smaller than 
deltaVO. Similarly, since the potential 
VD2 of the second dummy signal line 
YD2 is delayed by further 1 clock and 
starts attenuation, the amount of 
[ deltaV2 ] final voltage drop becomes 
still smaller. Thus, the voltage drops of a 
dummy signal line differ, respectively, 
and display concentration will be 
changed. However, since a dummy signal 
line is located in an un effective display, 
it does not affect an actual image. The 
horizontal scanning circuit 24 is 
performing the horizontal scanning to the 
appearance explained above by 4 more 
pixels rather than the effective display 21 



at the excess. Moreover, the dummy 
signal line is prepared by four in the 
same array as the effective display 21 
including HSW. By preparing four of this 
dummy signal line, even if it passes over 
the effective display 21, the potential 
shake of a gate line is continued like 4 
more pixels. For this reason, the shake of 
the signal line contained in the effective 
display 21 does not change rapidly by the 
trailer. Although the horizontal scanning 
of the four signal Unes was carried out to 
coincidence in this example, when 
carrying out the coincidence scan of the 
signal liae of N book generally, a dummy 
signal line should just be more than N 
book. 

[0023] Actuation of the left-hand side 
un-effective display in the hibernation 
finally shown in drawing 5 with reference 
to drawing 7 is explained. Since [ which 
was mentioned above ] a sampling pulse 
is not supplied to a left-hand side 
im-effective display firom the horizontal 
scanning circuit 24 like, the potential of 
the level through the video line 25 is held 
by four dummy signal lines YD. On the 
other hand, since a gate pulse is 
outputted one by one from the 
vertical- scanning circuit 23, the thin film 
transistor Tr which constitutes the 
dummy pixel 26 will latch the signal level 
currently held. Temporarily, supposing 
the pixel electrode is connected to the 
thin film transistor Tr, image quality wiU 
be confused, when DC component will be 
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impressed to liquid crystal, turbulence of 
orientation etc. arises and the effective 
display 21 is attained to. In view of this 
point, by this invention, the pixel 
electrode is removed from the dummy 
pixel 26, and DC component is made to be 
impressed to liquid crystal. 
[0024] 

[Effect of the Invention] The dummy pixel 
which an active element is formed in each 
pixel field which belongs to an 
un effective display while the real pixel 
which a pixel electrode and the active 
element which drives this are formed in 
the pixel field of each which belongs to an 
effective display like according to this 
invention explained above, and 
contributes to a display is constituted 
where a pixel electrode is lacked, and 
does not contribute to a display is 
constituted. It is effective in DC 
component not being impressed to liquid 
crystal, but being able to prevent 
turbulence of image quality by this 
configuration, even when the active 
element of a dummy pixel receives 
damage by the electric stress and the 
electric noise from the outside. Or even 
when actuation of a dummy pixel is 
temporarily suspended according to drive 
conditions etc., since DC component is 
not impressed to liqmd crystal, it is 
effective in the ability to prevent 
turbulence of the image quality which 
attains to an effective display. The above 
enables it to improve sharply the 



manufactvire yield of an active matrix 
liquid crystal display. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing ll It is the typical 
representative circuit schematic showing 
the first example of the active matrix 
liquid crystal display concerning this 
invention. 

[Drawing 2l It is the typical sectional 
view showing the structure of the real 
pixel contained in the first example. 
[Drawing 31 It is the wave form chart 
with which explanation of the first 
example of operation is presented. 
[Drawing 4l It is the typical sectional 
view showing the structure of the dummy 
pixel contained in the first example. 
[Drawing 5] It is the typical circuit block 
diagram showing the second example of 
the active matrix liquid crystal indicating 
equipment concerning this invention. 
[Drawing 6l It is the timing chart with 
which explanation of the second example 
of operation is presented. 
[Drawing 7l It is the timing chart with 
which explanation of the second example 
of operation is similarly presented. 
[Drawing 8l It is the t5a)ical 
representative circuit schematic showing 
an example of the conventional active 
matrix liquid crystal display. 
[Drawing 9l It is the typical top view with 
which technical-problem explanation of 
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the conventional example shown in 

drawing 8 is presented. 

[Drawing lOl It is the typical top view 

showing otiier examples of the 

conventional active matrix liquid crystal 

display. 

rPrawin g 111 It is the typical top view 
showing other same examples. 
[Description of Notations] 

1 Effective Display 

2 Un-Efifective Display 

3 Real Pixel 

4 Counterelectrode (Auxiliary Rhine) 

5 Dummy Pixel 

6 Drive Substrate 

7 Opposite Substrate 

8 Liquid Crystal 
14 Pixel Electrode 
X Gate line 

Y Signal line 

Tr Thin film transistor (active element) 
LC Liquid crystal cell 
Cs Retention volume 
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